Introduction. The economic stratification observed for many years among the population in Poland, increasing poverty rates, especially those being effects of the current economic crisis in the country, and the rising prices of medicines, are potential risk factors for medication non-adherence among patients in the poorest class of the Polish population. Materials an method. The subjects were 2 groups of inhabitants of rural areas of Lublin Province in eastern Poland. The first consisted of 209 people aged 52-80 years who were surveyed in 2010, the second -210 people aged 51-88 years, surveyed in 2013. All patients were outpatients who attended the Endocrine Clinic in Poniatowa. The studies were conducted with the use of the standardized survey questionnaire. Results. The problem of medication non-adherence among the surveyed was evident and has risen from 43.1% in 2010 to 54.8% in 2013. Both in 2010 and in 2013, the main reasons for this state of affairs were the financial problems of the surveyed people. During the period 2010-2013, both expenditure on medicine as well as the ratio "patients' expenditure on medicine/ expenditure on food" had increased. In 2010, 25 respondents per 209 (12%) expressed the opinion that they had always had sufficient means to buy necessary medications, in 2013 -only 3 per 210 (1.5%). Conclusions. In 2013, most of surveyed patients (54.8%) did not follow prescribed treatment plans (in 2010-43.1%). In most cases, medication non-adherence were the result of financial problems. Current regulations governing refunding of the costs of medicines may make effective ambulatory treatment of chronic diseases impossible.
INTRODUCTION
Medication non-adherence is recognized as being a problem common worldwide. It encompasses behaviours, both intentional and unintentional, that lead either to underuse or over-use of prescription medications. The over-use includes: taking higher than recommended doses, taking medication prescribed for someone else, or applying longer than recommended treatment. The under-use of medications includes a wide range of behaviours such as: delay in filling a prescription, not filling a prescription, not picking up a prescription, not refilling a prescription, skipping doses (omitting one or multiple doses), splitting pills, stopping a medication early, taking a dose at an incorrect time, taking medications with prohibited foods, liquids, or other medications, taking medications that have expired, are damaged, or improperly stored, improper use of medication devices (e.g. inhalers, syringes), and reducing doses.
Factors contributing to poor medication adherence are related to patients and physicians, as well as health care systems. The WHO classifies these factors into 5 categories: socio-economic, factors associated with the health care team and system in place, disease-related factors, therapy-related factors, and patient-related factors [1] . The impact of the above-mentioned factors on the phenomenon of medication non-adherence may vary in different countries, and depends on the development of the country, the state of well-being of society, and the age structure of the population.
In better developed countries this problem concerns mainly the groups of elderly people who typically require long-term, if not lifelong, medications to control symptoms and prevent complications. Such new, every-day duties can be difficult to integrate into everyday life, especially when patients suffer from mental problems, loss of memory or cognitive impairment. The fact of a fairly widespread fear of long-term multi-drugs therapies is not without significance. Older patients may deliberately choose not to adhere to medication (intentional non-adherence) to avoid adverse effects, many of them (those with mental problems, loss of memory and cognitive impairment) are not able to understand and remember regimens of prescribed therapies. Such attitudes and negligence may be named as patientdependent, or related to patients.
In low-and middle-income (LAMI) countries, the problem of inadequate treatment is tightly connected with poverty and reduced access to health care [1] . The causes of medication non-adherence are often not intentional, but due to of the lack of funds to pay for medical services (i.e. paid drug injections) and for the purchase of medicines. Finances may be a barrier to adherence, especially for senior citizens on a fixed income.
Medication non-adherence is a major public health problem that has been called an 'invisible epidemic'. Adherence to long-term therapy for chronic illnesses in developed countries averages was close to 50% in 2003 [1] , in people aged 60 years or older, rates of adherence to medication regimens ranged from 41% -74% [2] .
Data concerning the situation in LAMI countries are incomplete; for example, the adherence to medications in diabetic patients in rural Kerala, India, was close to 26% in 2012 (prevalence of poor adherence -74% [3] ), 43.2% in Kenya in 2009, anti-retroviral drug therapy by adult patients attending HIV/AIDS clinic at a Kenyan tertiary health institution [4] ), 41.7% in rural El-Mina, Egypt in 2011 [5] , 45.5% in Pakistan (not supervised outpatients with schizophrenia (data obtained in 2011) [6] , and 40% in Columbia (survivors of strokes and transient ischemic attacks; data published in 2013) [7] .
Non-adherence to pharmacotherapy decreases productivity, increase diseases morbidities and deaths. It also influences on increment of physician office visits, admissions to nursing homes, and generally on costs associated with the functioning of health care and social services. It has been estimated that non-adherence to prescribed medications causes, in USA, nearly125,000 deaths [8] (data published in 2005) and costs $2,000 per patient in physician visits annually [9] . There are suggestions that medication non-adherence results in: 5.4 times increased risk of hospitalization, rehospitalization, or premature death for patients with high blood pressure, 2.5 times increased risk of hospitalization for patients with diabetes [10] , and more than 1.4 times increased nursing home admissions [10] . Some authorities suggests that improving medication adherence has the potential for a greater impact on the health of the population than improvements in medical therapy.
The economic stratification of the population observed for many years in Poland, increasing poverty rates, especially those being effects of the current economic crisis in the country, and the rising prices of medicines are potential risk factors for medication non-adherence among patients coming from the poorest class of the Polish population. The scale of such an important multi-dimensional problem is still undetermined. In Poland, the least prosperous regions are as follows: Lublin and Podkarpackie Provinces, where in 2011 there was noticed the highest proportions of families living in poverty and a high unemployment rate (in Lublin Province, the percentage of registered unemployed was equal to 14.1, while in Poland the average value was close to 13.4 (December 2012) [11] . In 2011, the average monthly disposable personal income in the Lublin Province was equal to 1,055.4 PLN (currency -Polish Zloty) [12] , while the average monthly disposable personal income in Poland was almost 20.5% higher, amounting to 1,270 PLN [12] . In Poland, poverty mostly affects little-industrialized areas such as rural districts. One of the poorest areas in the Lublin Province (with the lowest median household income) is the area including Opole Lublelskie, Poniatowa and Chodel districts.
Analysis of health care status quo in such districts could be a good idea for assessment of the real consequences both reforms initiated in 1999 and the worsening of economic situation of the country. It should make health care decisionmakers aware of the danger threats to other regions of the country at a time when economic forecasts for Poland are still not optimistic.
MATERIAL AND METHODS
The material for this study consisted of 2 groups of inhabitants of the rural areas of Opole Lubelskie, Poniatowa and Chodel districts in Lublin Province. These were outpatients who attended the Endocrine Clinic in Poniatowa, and due to the presence of co-morbid medical conditions required multidrug therapies -long-term multi-disciplinary treatment because of endocrine, cardiac, and quite often orthopaedic and gastrological as well as rheumatologic reasons.
The first group (G_2010) -people being surveyed in 2010 [13] , the second (G_2013) -in 2013. The first group consisted of 209 people aged 52-80 years (mean 63.5, SD 6.32), the second -210 people aged 51-88 years (mean 62.52, SD 9.58). (Tab. 1).
The data shown in table 1 suggest that the groups were almost the same.
The similarities concerned: both the number, age, gender (Chi-square: 0.846; p-value:0.358) [14] , as well as the access to sources of regular income (Yates' Chi-square: 0.129; Yates p-value: 0.719).
A special original standardized survey questionnaire with questions concerning details of ambulatory treatment of chronic diseases, as well as details of the household budget, including sources of income and expenses structure, including expenses related to treatment, was applied. The questionnaire contained 15 closed-ended questions, among them: -one-choice questions concerning age, education, residence, household conditions and household budget, sources of income, applied therapy and the cost of monthly treatment; -multiple-choice questions concerning the causes and essences of medical recommendations negligence, domestic spending priorities, and ways of reducing expenditure in the event of financial resources deficits.
The survey was carried out twice: during the period Statistical methods. Most of the obtained data were grouped data, among them those which concerned money spent on medications, household expenses and food outlays (Tab. 5-7). Grouped data statistics were used to estimate:
• mode values (observation with the maximum frequency) defined as in the presented below algebraic expression:
• where: L = lower limit of the modal class F = frequency of the modal class F1 = frequency of the class immediate previous of modal class F2 = frequency of the class immediate next of modal class h = range of the modal class (higher limit -lower limit) • median values (preceded by identifying median classes); the medians were calculated by the following formula:
where: n = the number of observations L = lower limit of median class cf = cumulative frequency of class prior to median class F = frequency of median class h = class size (higher limit -lower limit).
This method was were used to calculate the data listed in Tables 8-10 . Other statistics were performed with the use of licensed Statistica 10 software package and the interactive calculation tool for Chi-square tests of goodness of fit and independence [14] . Such medication non-adherences are unfavourable both for patients and for the health care system. The phenomenon of medication non-adherences, on the one hand, reduce the chances of successful treatment, and on the other hand, means an obvious waste of financial resources allotted for the refunding of drugs. To counter such negative trends, one needs to understand their forms and reasons.
RESULTS

Medication non-adherence
The scope of the problem of medication non-adherence among the surveyed adults (answers to multi-choice question) are present in Table 2 , the reasons (refereed by respondents) are given in Table 3 .
Both in 2013 and 2010, the main reasons for this state of affairs were caused by the financial problems of the surveyed people. In 2010, 75.5% of respondents explained medication non-adherence by economic problems (poverty and the consequent lack of financial resources to purchase drugs). In 2013, such opinions were reported by 79.1% of the surveyed. The differences between such percentages were not considered to be statistically significant (Chi-square: 0.371; p-value 0.5425; α=0.05). In 2010, 25 respondents per 209 (12%) expressed the opinion that they had always possessed enough means to buy necessary drugs; in 2013 -only 3 per 210 (1.5%); the differences are significant (Yates Chi-square: 16.986; p-value 0.00004; α=0.05). Because of the fact that the deficiency of financial resources to purchase drugs was the main reason for medication non-adherence reported by those surveyed, the possible treatment modifications due to lack of funds have been analysed (Tab. 4). Lack of funds is a problem that influences the possibilities for successful multi-drug therapies. Poverty and periodic financial troubles are temptations to economize on medicines. The data in Table 4 suggest that 72.9% of patients having financial troubles save on treatment. Only 27.1% of people suffering from the lack of money try to borrow money to buy medications (in 2010-16.8%) -the difference is statistically significant (Chi-square: 6.607; p-value 0.010; α=0.05). Patients can find different ways to economize on treatment; among them, temporary cessation of treatment, buying generic instead prescribed drugs, or modifying therapies.
The most popular method that makes economizing on drugs possible is the temporary cessation of treatment (in 2013-26.6% of those with financial problems, in 2010-28.3, economized in this way) -the difference is not statistically significant.
The problem of improper ambulatory treatment realized by people must be analysed in context of their financial status and their expenditures both on medications as well as on food and housing. The structures of the monthly expenditures of the survey respondents in groups G1 and G2 are shown in Tables 5, 6 and 7.
The data from table 5-7 enable calculation of the proportion of medians concerning monthly expenditures (Tab. 8).
The proportions calculated in Table 8 suggest the significant share of expenditure on medications in the household budget.
Comparison of data obtained in 2010 and in 2013 suggests that over the years the situation has not improved, but somehow seems to be even worse. The differences between proportions suggest an unfavourable trend that requires further monitoring. 
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DISCUSSION
Health care costs in Poland are high. The roots of this problem are many, varied and complicated. The most important factors may be named as [15] : -low national health care expenditures per capita; -low national income; -low purchasing power of people (patients); -lack of competition in the health insurance market.
It is obvious that the best health situations exist in countries that can allocate the largest sums to health care. In 2010, the USA had the highest health spending in the worldequivalent to 17.9% of its gross domestic product (GDP), or $8,362 per person [16] . At that time, most of the countries of Western and Northern Europe had expenditure in excess of $3,000 (e.g. Denmark -$3,861, Norway -$4,552, Germany -$3,339, France -$3,130, Belgium -$3,008, Netherlands -$3,991, Sweden -$3,047). In 2010, health spending in Poland was close to $1072 and was almost 3 times lower than spending in Switzerland ($3,184) and 1.5 times lower than spending in Greece [16] . Such an unfavourable situation of Polish health service is determined by a low national income and low percentage of the GDP allotted to the health care system. In Poland, 7.5% of the GDP is allotted to health care, in Germany -11.6%, in France -11.9, in Greece -10.2% and in Slovakia -8.8%. Low expenditure on the health service in Poland is the reason for the lack of funds for the drug refund programme in that country. Although the official as well as bulk prices of medicines, compared to the European average prices, are rather low, the drug refund programme regulations result in the fact that for some patients, for financial reasons, drugs are too expensive and not available.
In the first quarter of 2011, despite the reimbursement for medical expenses, prices of medicines paid by the patients exceeded 50% of their true costs. As a result of a new Reimbursement Act published in 2012, there has been an increase in patient co-payments for prescription drugs (reimbursed and not refunded in total) up by 5.2 percentage points (from 52.5% to 57.7%), and reimbursed up by 3.9 percentage points (from 34 % in 2011 to 37.9% in 2012). Such high co-payment for drugs, in comparison to many other European countries, makes the drug policy in Poland the least friendly to the patient, and ambulatory treatment is relatively the most expensive.
In 2013, the patient's co-payment for generic drugs reimbursed will reach 39.6%, and for innovative drugs -35.3% of their market value. This will be the highest level co-payments in the European Union [17] . For example, in Slovakia, the Czech Republic, and Hungary, it is 2-3 times lower than in Poland, where it is close to 13% [18] .
According to the WHO analysis, co-payment for drugs that exceeds 40% of their market value, threatens the safety of pharmacotherapy and adversely affects patient medication adherence (in Poland, in 2012 average co-payments for all kinds of prescription drugs was equal to 57.7%). Such aspects, as well as the poverty that affects the country (it influences on low purchasing power of people) are factors favouring the appearance of the phenomenon or medication nonadherence.
Poverty in Poland is a real problem. In the Lublin Province in 2011, 10.9% of inhabitants lived below subsistence level, 23.1% below the relative poverty line, and 10.2% below the legal poverty line. At his time, percentages concerning all Polish households were as follows: 6.7% of people lived below subsistence level, 16.7% below the relative poverty line, and 6.5% below the legal poverty line. The Lublin Province is one of the poorest region in the country; in 2009, the average pension from outside the KRUS system (The Agricultural Social Insurance Fund) in Lublin Province was equal to 1,140.18 PLN, from the KRUS system -902.71 PLN, and the average pension due to disability -1,074.37 PLN [19] . In 2011, the average pension from outside the KRUS was close to 1,475 PLN, and from the KRUS system -979 PLN [20] . In 2012, in Lublin Province the average pension for incapacity for work was close to 793 PLN and a survivor's pension -1,080 PLN. It must be emphasised that in this Province the average monthly disposable personal income is much less than the average personal income. This results from the real and hidden unemployment (many people with personal income support unemployed family members). This data, confronted with the declared monthly expenditure on drugs, housing and food (Tab. 5, 6, 7), suggest the possibility of the appearances of deficits in household budgets. The lack of funds necessitates borrowing money or making saving decisions. In the latter case, the question usually arises: reduce expenditures on the household, food, or medicines?
In 2011, the average co-payments for refunded medicines amounted to PLN 9.27, in 2013-9.82 PLN per one packet// bottle of medication. The schemes for treating many diseases require drugs that are non-refundable in Poland, where many anti-inflammatory, anti-hypertensive, anti-osteoporotic and neurological medicines are already at full price. This means that a patient who needs multidrug-treatment spends even 200-300 PLN (or more) monthly on drugs (200 PLN -this sum is equal to one fifth of an average pension from outside the KRUS system [20] ). Observations by the authors of the presented study confirm that these calculations reflect the facts.
In 2013, monthly medication costs per person were distributed according to the e following data median value -163.4 PLN (in 2010 141.0 PLN), modal values (96.5 PLN and 265.9 PLN -bimodal distribution) (Tab. 5).
While comparing proportions of medians: (monthly medication expenses)/(monthly household expenses) and (monthly medication expenses)/(monthly food expenses) describing the situations in 2010 and in 2013, the following conclusion can be drawn: medication expenses are high and their share in the structure of spending increases. This may foretell an increase in the number of cases of willful treatment modification in order to achieve savings, resulting in the deterioration in the results of ambulatory treatment.
The tendency to cutting back on costs of treatment realized by the poorest patients may be observed worldwide [21, 22, 23, 24] . even in such industrialized countries as the USA [25] . And all over the world attempts have been made to improve the situation, and thus enhance the effectiveness of outpatient treatment. There are several good ideas implemented in different countries. Among them [13] : -a tax relief program for the elderly and disabled; -tax relief for the chronically ill; -free drug coupons; -financial support for the poor; -financial support for members of poor families; -controlled distribution of free drugs to patients suffering from selected diseases (usually diseases posing a significant threat to other people -such as leprosy, AIDS and tuberculosis).
In 2011, the authors published the suggestion that free drug coupons should be distributed to the poor or to members of families with a low income [13] . Nowadays, such an idea still seems to be realistic; however, this form of financial aid does guarantee that it will be used as intended, and only by people facing hard financial difficulties.
Due to the importance of the problem, the study will be continued.
CONCLUSIONS
1. In 2013, most of surveyed patients (54.8%) did not follow prescribed treatment plans (in 2010-43.1%). 2. In most cases, medication non-adherence resulted from financial problems. 3. In 2010, 12% of respondents expressed the opinion that they had always had enough means to buy necessary drugs (in 2013 -only 1.5%). 4. Current regulations of medicines costs refunds may make effective ambulatory treatment of chronic diseases impossible. 5. It seems advisable to create effective mechanisms to ensure financial assistance to chronically ill people requiring long-lasting outpatient treatment.
